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I. Introduction

Seven major fisheries around Japan have been managed by means of the TAC (Total
Allowable Catch) system. The TAC is based on the ABC (Allowable Biological Catch)
which is calculated from stock assessment results and the ABC decision rule. However,
stock assessment includes uncertainties associated with the data, parameters and
models. It is not clear that the current management method is robust to these
uncertainties. Simulation using an Operating Model (OM) that describes stock
dynamics on the computer is drawing attention as a tool to develop robust management
methods for uncertainties. Nakamura (2006) studied the stock management method for
Japanese common squid by the simulation using an OM. The study indicated the ABC
decision rule (old ABClimit) may cause overfishing and proposed a revised rule
(Present ABCtarget) with reduced fishing mortality rate (Figure 1). However, her study

has some problems; 1) the management method
Fishing mortality rate

used there was not exactly the same as the

current method, 2) only process and observation . old ABGlimitl Prosent ABGCmit
errors were considered as uncertainties. 0_7:1 /_ Present ABCtarget |
Therefore, in this study, a new OM which / Vil

involves various uncertainties is constructed. //’

The current ABClimit and ABCtarget were l

evaluated using the OM. 0 i ABUnEKInGs

Figurel. Old ABClimit (solid line ), Present ABClimit

(dotted line) and Present ABCtarget (broken line) .

II. Materials and Methods

Catch data from 1979-2005 and abundance index data from 1979-2006 were used for
constructing the OM. The stock assessment and the ABC decision rule were based on
the 2005 and 2006 stock assessment and management for Japanese common squid. As
uncertainties, process and observation errors are considered in the basic OM.
Management objectives are 1) maximizing catches, 2) conservation of stock, and 3)
avoidance of collapse. Corresponding performance statistics are 1) the average annual
catch / MSY, 2) the abundance at the end of the simulation / Bmsy and 3) the rate that

abundance declines below the historical minimum and the rate that ABC> abundance



before harvest. First, using the basic OM, the current management method, the revised
decision rule, and the assessment method using revised estimates for the spawning
stock were compared. Next, the effects of restriction of annual change in catch and the
time lag between assessment and management were considered. In addition,
uncertainties associated with the parameters and stock-recruitment relation used in

the assessment and the relative magnitudes of process and observation errors were also
studied.

II. Results

The result of simulation under the current management method is shown in Figure 2.
The performance is poor and there is a considerable possibility of overfishing. Figure 3
indicates the result using revised stock assessment and the ABCtarget. The
performance is improved and the possibility of overfising is reduced. Although
restriction of annual change in catch causes poor performance, the effect is negligible up
to 30% change under the ABCtarget. When the time lag between assessment and
management is reduced, performance statistics are improved. The ABCtarget is robust
to various uncertainties associated with parameters and models in the stock assessment
and indicates relatively good performance. However, when regime shift occurs,
performance of the ABCtarget becomes poor. Reduction of the time lag of management

should be needed in this case.
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bounds of stock under the current method. bounds of stock under the revised method.

IV. Discussion

The simulation results indicate the current stock assessment and ABC decision rule
will cause overfishing for Japanese common squid. The revised assessment method
presented in this study should be used. The ABCtarget is more robust to various
uncertainties considered here and indicates low possibility of overfishing. However, the
time lag of management causes the problems when regime shift occurs. In conclusion,
the revised assessment method presented and the ABCtarget should be used for the
management of Japanese common squid, and reduction of the delay of management is
desirable.



